METHODS
Observations were made from the wing deck (height: 7 m) of the 692 ton R/V Wakataka-Maru (Tohoku National Fisheries Research Institute:), from 13 to 23 April 1999 during daylight hours while the ship was underway at a speed of 12 knots (about 22 km/h). I identified, counted, and recorded the behavior of all seabirds seen within an area with a radius of 1,000 m from directly ahead of the ship to 90°off the side of the ship with the best visibility using 8ϫ56 mm and 20ϫ60 mm image-stabilizer binoculars. Bird behavior was classified as either flying or sitting/foraging. The flight directions of flying birds were recorded as well as the time of each bird sighting. Ship speed and sea-surface temperature (SST) data were recorded at one minute intervals. The ship's position was recorded every 10 minutes. Abundance data were standardized to number of birds/km 2 every 10 minutes. The method used for observing the birds was the same as that described by Tasker et al. (1984) .
Based on oceanographic data collected by the R/V Wakataka-Maru and the Japan Fishery Information Service Centre (JFISC) SST isothermal map (JFISC 1999; 15-18 April) , the sampling area was divided into the following water masses: the Oyashio Area (OA), characterized by SST Ͻ10°C; Transition Area (TA), characterized by SST Ͼ11°C; a thermal front (TF) near the 10-11°C SST isothermal line, and a Warm-Core Ring (WCR), which formed from the Kuroshio Extension was characterized by a SST of 11°C, and the WCR remained at 39-40°N, 142-145°E (Fig. 1a) .
RESULTS AND DISCUSSION
The total standardized number of all birds recorded during the 3,860 min of observation was 6,130.2 birds belonging to 32 species. The total standardized number of Short-tailed Shearwaters was 2,164.4, which was 35.4% of the standardized total of all birds observed. Thus, this shearwater was the predominant species in this survey area and period ( least five flocks consisting of 100-1,000 Short-tailed Shearwaters (including the birds foraging outside of the sampling radius) were observed on the water at 39°15ЈN, 142°00ЈE on 22 April 1999. In these flocks more than 80% of birds were actively diving into the water and they continued foraging until the ship approached closely. Some of them (at least 20 birds) vomited euphausiids before flying away from the ship. Taki et al. (1996) , and Taki and Ogishima (1997) reported that E. pacifica adults are the most abundant zooplankton in April and they tend to occur in the Oyashio where the water is at 5-10°C (Kotani et al. 1996; Taki et al. 1996; Taki & Ogishima 1997) . E. pacifica avoids areas of high SST and rarely occurs in the WCR (Taki 1998). In mid April, E. pacifica form daytime surface swarms in the coastal area off Sanriku (Endo 1984 ; Odate 1991) Thus, the distribution of some shearwaters during their northward migration is presumably related to the presence of adult euphausiids in cold water masses off the Sanriku and Joban district. 
